diluted with three volumes of hexane and 0.25 ml or 0.75 ml per channel applied either to E. Merck silica gel or "Linear Q" plates (Quantum Industries, Fairfield, N.J. 07006). Eight-channel plates were used. The plates were run in chloroform,
dried, and each major spot was eluted by shaking with chloroform-methanol (2:1, by vol). The absorbances of the solutions were then read at 525 nm in a Coleman Model 44 spectrophotometer after the silica gel was removed by centrifugation. The relative standard deviation among replicate determinations in various runs was between 1.35% and 1.99%. When the application procedure was supplemented with a solvent wash (i.e., 1.5 ml hexane added to each unit after it has emptied and the wash solution applied over the original spot), the corresponding values were 1.06-1.93%.
The wash experiments also indicated that 95-97% of the solute had been applied in the first application.
The deviation of this value from 100% in the nonwashing technique
should not be considered a source of error, since in any actual analysis standards and unknowns would be applied similarly.
There appears to be little advantage in using the longer and more tedious washing technique.
Very satisfactory linearities have also been obtained in graphs of quantity of dye applied vs. absorbance, and in standard curves of actual analyses of lipid phosphorus, triglycerides, and other substances from blood and urine specimens (unpublished results).
From these experiments we conclude that the technique of spot application adds no substantial error to the errors already incurred during the processes of pipetting, elution, and photometry.
The evaporative spotter has been in use in our labora- It has also been used successfully for purely qualitative analysis.
J. Lipid
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Significanceof IncreasedAlkalinePhosphataseand Lactate
DehydrogenaseActivitiesCoincidentwith Normal Serum Bilirubin
M. G. Betro'
The diagnostic significance of a simultaneous in. crease in the activities in serum of alkaline phosphatase (ALP) and lactate dehydrogenase (LD) with normal serum bilirubin has been studied in 202 hospital patients. Of these cases, 28% were due to congestive heart failure or myocardial infarction, 25% to malignancy, and 16% to various hepatobiliary disorders. Fewer cases were due to bone fractures with large hematomas, pulmonary embolism, renal failure, or malabsorption syndrome. These biochemical changes in the patients with malignancies did not necessarily signify the presence of hepatic or bony metastases. Hyper- Since it might be expected that some disorders would tend to give a greater increase in ALP, and other disorders a greater rise in LD, the ratios between these in individual patients were also studied.
Methods
All estimations were performed with the Technicon SMA 12/60, the methods being those described Of these, the case histories of 202 were available for study. The age and sex of these patients were found to have no bearing on the conclusions.
Results
The diagnoses are shown in Table 1 . The term "congestive heart failure" means right-sided failure, and 12 of the 46 cases were secondary to myocardial infarction; the remaining 34 were secondary to other disorders. Carcinoma accounted for 41 and the myeloproliferative and lymphoproliferative conditions accounted for another 10 cases. Thus a total of 51 (25%) were due to malignancy.
Eleven patients with carcinoma were examined postmortem; liver metastases were found in six. The liver Three more were examined at laparotomy, and liver metastases were found in all. Therefore, in 16 patients in whom the liver was examined, metastases were found in only 56%. Metastases to bone were found by x-rays or radioisotope scans in five of seven patients.
In another patient, skeletal metastases were excluded by postmortem examination.
This patient was one of the five in whom autopsy did not disclose hepatic metastases either. Fourteen cases were due to a combination of a large hematoma and recent bone fracture; all except two were sustained more than 12 days previously. Included in these were two patients with intracranial hematomas, in whom the bone "fractures" were a result of surgical craniotomy and the drilling of burr holes respectively (both two weeks before). Another patient, with rheumatoid arthritis, had an arthrodesis performed 13 days previously.
The group labeled "miscellaneous" had either a recognized cause for an increase in the activity of one of the enzymes, or various acute illnesses-such as diabetic ketoacidosis or intestinal obstruction-which might have produced the changes.
Of the remaining nine tests performed with the SMA 12/60, only one, the serum calcium, was of use in distinguishing the diagnostic groups. Hypercalcemia was present in six carcinoma patients and in one patient with lymphatic leukemia. This was a distinguishing feature for the malignancy group, because none of the patients in the other diagnostic categories had high serum calcium concentrations. because these were absent on x-ray or bone scan in two cases, although negative results by these two procedures do not completely exclude metastases.
In three patients there were proven bone metastases with normal calcium concentrations even after correction for hypoalbuminemia.
No diagnostic assistance was obtained from the ratios between the LD and ALP activities.
Discussion
Congestive heart failure (cHF) accounted for 23% of cases. We were surprised at this high prevalence because, although abnormalities in liver function in heart failure are well known (1-4) , most accounts state that bilirubin is increased much more often than is ALP (1,  2) . In our patients, the concentration of serum bilirubin was normal. One possible reason is that these patients might represent only a small percentage of those presenting at this hospital with heart failure. However, in a subsequent study of 100 consecutive patients with heart failure, we found increased serum Infiltration of the liver by lymphocytes or other cells, which may produce a preferential elevation in serum ALP, iS one possible reason for this. A second possible reason is that, in the recovery phase of several liver diseases, including that of obstruction of the bile ducts, serum ALP may take longer to return to normal than does serum bilirubin (8, 11 at a time when organization of the lesion would be taking place.
